Pseudohypoparathyroidism type Ia. Albright hereditary osteodystrophy: a model for research on G protein-coupled receptors and genomic imprinting.
Pseudohypoparathyroidism type Ia (PHP Ia) is a hereditary endocrine disorder, characterised by resistance to parathyroid hormone (PTH), causing disturbance of calcium homeostasis, and to several other polypeptide hormones. Patients with PHP Ia exhibit a complex of somatic abnormalities, termed Albright hereditary osteodystrophy (AHO). Treatment with vitamin D derivatives alleviates symptoms of hypocalcemia and may prevent bone demineralisation. PTH, like many polypeptide hormones, exerts its effects via a G protein-coupled cell surface receptor. PHP Ia is caused by a heterozygous, inactivating mutation in the gene for the alpha-subunit of the Gs protein, which disrupts Gs-protein-coupled signal transduction pathways. Several mutations have been described. When the mutation is inherited from the mother, the offspring will develop PHP Ia, i.e., both hormonal resistance and somatic abnormalities. When the mutation is derived from the father, children will have normal hormone responses while exhibiting the somatic features of AHO; this form of the disorder is called pseudopseudohypoparathyroidism (PPHP). A combination of tissue-specific genomic imprinting and haploinsufficiency may explain the occurrence of PPHP, and the fact that not all Gs-mediated polypeptide hormone actions are affected equally. PHP may therefore serve as a model in studying the pleiotropic consequences of impaired Gs-mediated signal transduction.